Elective knee and hip joint replacements are cost-effective treatment options in the management of end-stage knee and hip osteoarthritis. Yet there are marked racial disparities in the utilization of this treatment even though the prevalence of knee and hip osteoarthritis does not vary greatly by race or ethnicity. This article briefly reviews the rationale for understanding this disparity, the evidence-base that supports the existence of racial or ethnic disparity as well as some known potential explanations. Also, briefly summarized here are the most recent original research articles that focus on race and ethnicity and total joint replacement in the management of chronic knee or hip pain and osteoarthritis. The article concludes with a call for more research, examining patient, provider and system-level factors that underlie this disparity and the design of evidence-based, targeted interventions to eliminate or reduce any inequities.
THE HEALTH IMPACT OF KNEE AND HIP OSTEOARTHRITIS E lective total knee or hip joint replacement is a treatment option for an important and high-impact clinical condition, end-stage osteoarthritis (OA). OA is the most prevalent form of arthritis and is among the most prevalent chronic conditions in the United States (US). 1 It is estimated that nearly 70 million Americans, about one out of every three, are affected by arthritis or musculoskeletal diseases. 2 The prevalence of lower extremity (knee or hip) OA increases with age. With the aging of the US population, the burden of OA is expected to increase. Data from the population-based Framingham Osteoarthritis study indicated that 33% of those over 65 had radiographic evidence of knee OA and 9.5% reported symptomatic OA. 3 The rates of lower extremity OA among African-Americans is at least as high as those reported for whites. 1, 4 Is Joint Replacement an Effective Treatment Option for End-stage Osteoarthritis?
The evidence base for joint replacement as a treatment option for end-stage OA has been the subject of several National Institutes of Health (NIH) consensus statements and evidence-based systematic reviews by the Agency for Healthcare Research and Quality (AHRQ). [5] [6] [7] [8] The 2003 NIH consensus statement touted the effectiveness of knee joint replacement. 5 The most recent AHRQ systematic review of more than 129 studies found that evidence supports the effectiveness of joint replacement as the primary surgical option for end-stage knee OA. 7 The aforementioned substantial body of evidence pointing to the effectiveness and safety of joint replacement makes it one of the most commonly performed elective surgeries among the elderly. Because of the aging of the US population, joint replacement is expected to increase over the next few decades. By 2030, it is estimated that there will be an 85% increase in knee replacements alone. 9 In fiscal year 2000, Medicare spent approximately $3.2 billion on joint replacements. 7
The Evidence-base for Racial and Ethnic Disparities in Joint Replacement Utilization
Numerous studies have documented the existence of racial or ethnic differences in knee and hip joint replacement over the past 10-15 years. [10] [11] [12] [13] [14] [15] [16] [17] Most recently, in the winter of 2009, the Centers for Disease Control (CDC) released a report showing that racial disparity in knee replacement is not only persistent but potentially widening ( Figure 1 ). 18 Most of the studies that have documented this disparity have used Medicare data in which access to the procedure based on insurance status is not a significant issue. Wilson et al. 13 studied Medicare hospital claims data from 1980 to 1988 and found that compared to African-American men, white men were 3.0 to 5.1 times more likely to undergo knee replacement. 13 Escarce et al. 10 examined 1989 Medicare data and found that whites compared with African-Americans were twice as likely to receive knee replacement. 10 McBean and Gornick 19 used the 1992 Medicare database to report an African-American to white odds ratio of 0.64 for undergoing knee replacement.
In a study published in 2003, Dunlop et al. 20 reported that African-American and Hispanic individuals reported receiving joint replacement about two thirds less often than whites. They also found the odds of undergoing joint replacement among African-Americans and Hispanics to be 0.46 compared with whites after adjusting for access to insurance. 20 These findings of racial or ethnic differences in joint replacement utilization have been replicated in studies using other databases including the National Health Interview Survey. 10, 12 Another in-depth examination of this disparity was published in the New England Journal of Medicine during the fall of 2003 by Skinner et al. 21 Consistent with previous reports, they found African-American men to be markedly less likely than white men to undergo knee replacement even after adjusting for regional variations. Furthermore, studies have suggested that racial and ethnic disparities in the utilization of joint replacement are widening. 6, 11, 22 Reasons for Ethnic and Racial Disparities in Use of Joint Replacement Disparities in joint replacement utilization represent one of many types of racial and ethnic disparities that exist across various health care conditions and settings. [23] [24] [25] [26] [27] [28] [29] [30] The reasons for these disparities are complex and involve patient-level, provider-level and system-level factors. One potential etiologic mechanism for racial and ethnic disparity in health care is patient preferences which should be addressed with educational intervention. 31 Patient preferences have been reported to vary by race and ethnicity and to influence medical care utilization. [32] [33] [34] A study funded by the Veteran's Administration (VA) of African-American and white cultural beliefs and attitudes regarding knee and hip OA care and joint replacement as a treatment option found evidence that African-American patients are less willing to consider joint replacement. 35, 36 Figaro et al. 37 used focus group methodology to examine African-American patients' attitudes and preferences regarding knee and hip arthritis care and joint replacement. They, too, found racial differences in attitudes and preferences regarding knee and hip OA and joint replacement. 37 In a study that examined willingness to pay for knee replacement among a sample of patients in Houston, Texas, African-American and white participants differed significantly in their willingness to pay for knee replacement even after adjusting for age, income, educational level, and other factors. 38 Patient preference also plays a role in joint replacement utilization even in less racially diverse settings. For instance, one study reported that variation in joint replacement utilization in two different geographic areas in Toronto, Canada could be explained in part by differences in patient preference. 39 Overall, preferences for joint replacement among potential candidates with demonstrable indications was low (10%) in this population-based sample. 40 This finding also was confirmed in another study conducted in England, which found lower preferences for joint replacement than would be expected among those who met the criteria for surgery. 41 These studies, though not designed to examine racial disparities, suggested that there is substantial underutilization of joint replacement based in part on patient preference.
Do Expectations on Surgical Outcome Shape Patient Preference?
Patient preference is in part an attitudinal disposition. The Expectancy-Value Model 42 is the most common conceptualization of attitude. According to this model, attitudes arise spontaneously and inevitably as we form beliefs about an object or goal. 43 Beliefs associate objects or goals with certain attributes such that a person's overall attitude toward that object or goal is determined by the subjective value of the object's attributes in relation to the depth of the association. 43 Shah and Higgins examined the interaction of expectancies and values, key concepts of attitude formation, and found that positive expectancies (i.e., joint replacement surgery will reduce pain and improve function) and values such as religiosity generally predict commitment toward an object or goal. In a study of African-American and white patients receiving primary care at the Veterans Administration Hospital (VA) who were potential candidates for joint replacement, racial variations in patient expectations regarding the risk and benefits of joint surgery were examined. African-American patients expressed more concerns about surgical outcomes compared with white patients (Figure 2 ) 36 and were more concerned about walking and postoperative pain. They were more likely to think that the surgery involves extended hospitalization and recovery time. They also were less likely to have a good understanding of joint replacement or to have a friend or relative who had the treatment. However, more importantly, patient expectations regarding surgical outcomes explained a larger component of racial differences in patient preference regarding joint replacement. 36 In a more recent and larger study of African-American and white primary care patients, Groeneveld et al. 44 examined patient expectations regarding joint replacement using the Hospital for Special Surgery Hospital Joint Replacement Expectations Survey (JRES), a validated measure of postsurgical expectations among patients with osteoarthritis who are contemplating surgery. [45] [46] [47] They too found marked racial differences in patient expectations regarding joint replacement surgical outcomes (Figures 3  and 4 ).
A Review of the Most Recent Literature
Summarized below are key findings from the most recent original research that discusses racial and ethnic variations in the utilization of total joint replacement and possible explanations. This is not a systematic review, but rather a focused sampling from Medline-indexed health care journals for all original research publications in this area between January 2008 and September 2009. The articles represent only original research and are presented in chronological order. Ang et al. 48 conducted a cross-sectional, observational study of 684 patients who were potential candidates for total joint arthroplasty (TJA). The authors used a validated TJA appropriateness algorithm and other clinical measures of joint arthroplasty indications and contra-indications such as the WOMAC index score, Charlson comorbidity, age, and body mass index to examine the proportion of patients who are clinically appropriate for consideration of TJA. They compared African-American patients with white patients in the sample. This study found no racial differences in clinical appropriateness for TJA.
To monitor the progress of Healthy People 2010, which calls for the elimination of racial disparities in the rate of total knee replacement among persons ages 65 years or older, the Center for Disease Control 18 analyzed national and state total knee replacement rates for Medicare enrollees for the period 2000 through 2006. This analysis stratified the sample by sex, age group and by race (black or white). The results of this analysis showed that from 2000 to 2006, the rate of TKA increased overall by 58%. The rate increases were similar for white and African-American patients. However, in 2000, the rates for African-American patients were 38% lower than the rates for white patients. In 2006, the African-American rates were 39% lower than white rates. Essentially, the utilization rate of this treatment is increasing nationally for all patients; however, the racial gap remains unchanged.
Jones et al. 49 examined the relationship of the patient race and pain coping strategies in a sample of patients with knee or hip osteoarthritis. The study surveyed 939 Veterans Administration patients (ages 50-79 years) who were receiving primary care. The study found racial differences in pain coping strategies. For instance, African-American patients compared with white patients were more likely to report believing and using prayer to self-treat knee or hip pain. The authors speculated, but did not directly assess, whether variations in pain coping strategies underlie the observed studies in the knee or hip the total joint arthroplasty utilization.
Gandhi et al. 50 surveyed 1609 patients undergoing primary total knee or hip joint arthroplasty. They assessed patients risk perception and found that patients of non-European descent had greater perception of surgical risk compared with those of European descent. However, they also had greater functional disability and pain prior to surgery.
Steel et al. 51 used data from the US Health and Retirement Study to assess the need for total joint arthroplasty in a sample of 14,807 patients, ages 60 and older, from 1998, 2000 and 2002. The authors assessed prospectively the receipt of total joint arthroplasty over a 2-year period. They found that minority patients, such as African-Americans, were significantly less likely to receive needed TJA compared with white patients. Another important predictor of less utilization was educational level, with patients of lower education receiving fewer total joint arthroplasties.
Groeneveld et al. 52 examined patient expectations regarding knee or hip replacement using established means of expectation and compared African-American patients with white patients with similar disease severity level and clinical indications. The sample consisted of 909 VA primary care patients between the ages of 50 and 79 years. African-American patients were found to have significantly lower levels of expectations for surgical outcomes compared with similar white patients. These racial differences in expectations were not explained by differences in age, disease severity, educational level, income, trusts in the physician, or social support.
Soohoo et al. 53 examined discharge data from patients undergoing total knee arthroplasty in California from 1991 to 2001. They examined the utilization of low, moderate or high-volume hospitals comparing minority patients with non-minority patients. They analyzed a total of 222,684 primary total knee arthroplasty cases. They found African-American, Hispanic and other minority patients to be significantly more likely to receive TKA at low volume centers or hospitals. They also found Medicaid insurance to be a predictor of receiving TKA at low-volume hospitals or centers.
Hanchate et al. 54 used the US Longitudinal Health and Retirement Study database to examine the relationship between patient race or ethnicity and receipt of TKA. They found African-American men to be significantly less likely to undergo TKA even after adjusting for economic factors. They also found that being uninsured was a negative predictor of undergoing TKA compared to those with Medicaid insurance. The authors concluded that insurance coverage and financial constraints explain some of the racial or ethnic variations in total knee arthroplasty rates.
Levinson et al. 55 examined the content and pattern of informed decision-making model (IDM) between orthopaedic surgeons and elderly white and African-American patients. They also assessed the relationship between patients' race and their satisfaction with surgeon communication. Eighty-nine orthopaedic surgeons and 886 patients ages 60 years or older participated in this observational study. This study found no significant racial differences in the content of the nine IDM elements. However, coder-rated responsiveness, respect and listening components of the communications were less frequent among African-American patients compared with white patients. Moreover, compared to white patients, African-American patients were less satisfied with their communication with the orthopaedic surgeon.
Dunlop et al. 56 used the US Longitudinal Health and Retirement Study database to examine self-reported 2-year use of arthritis-related hip and knee surgery for a sample of 2262 African-Americans, 1292 Hispanics, and 15,159 whites ages 51 years and older. The study found lower rates of arthritis-related surgeries for African-American and Hispanic patients compared with white patients. However, these differences where less pronounced for patients younger than 65 years of age and access to care explained the lower utilization rates for Hispanic patients.
CONCLUSION
In summary, racial and ethnic variations in joint replacement for the management of end-stage knee or hip OA remain persistent. Growing research examines the potential reasons. The focus of this research ranges from patient level factors, such as preference or expectations of surgical outcomes, to system-level factors such as health insurance and access to care, to interpersonal factors such as doctorpatient communication style and pattern. More research that can take what has been learned about this disparity thus far and apply it in the designs of interventions that target not only the system, but also patient-level factors as well as doctor-patient communications and decision-making is needed.
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